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ABSTRACT. - The assemblages of blenniid fishes were studied by underwater visual methods at 15 
rocky shore sites of the coast of Liguria (northern Italy) in 1998 and 10 sites along the Ligurian and 
Tyrrhenian Sea (west coast of Italy) in 1989 and 1990. A total of 12 species was found, with little vari¬ 
ation in species composition among sites. Fish density ranged from 0.4 to 0.9 individuals/m 2 . Simi-larity 
among the sampling sites of Tyrrhenian Sea followed a geographical latitudinal gradient (north-south). 
The study at a smaller spatial scale in the Ligurian Sea showed that both geographical distance and envi¬ 
ronmental features influence the similarity among sites. The presence of Scartella cristata at 21 out of 25 
sampling stations indicate that this species, which formerly did not occur in the northern Mediterranean, 
is now firmly established in the coastal waters of Italy. These findings provide additional evidence of a 
notable and rapid biological modification in coastal fish communities, probably related to temperature 
increase of the Mediterranean Sea. 

RESUME. - Blenniidae des cotes italiennes des mers Ligure et Tyrrhenienne: structure des communautes 
et nouvelles signalisations de Scartella cristata au nord de ITtalie. 

Les communautes de Blenniidae ont ete etudiees par des methodes visuelles en plongee le long 
de la cote nord-ouest de ITtalie, dans 16 stations en Mer ligurienne et 9 en Mer tyrrhenienne. Au total, 12 
especes ont ete repertoriees, avec une composition specifique variant peu entre les differentes stations. La 
densite variait de 0.4 a 0.9 individus/m 2 . Le degre de similitude entre les stations de la Mer tyrrhenienne 
suit un gradient geographique (nord-sud). Des analyses a plus petite echelle le long de la cote ligurienne 
ont montre 1’influence des facteurs soit geographiques, soit environnementaux sur la similitude entre 
stations. La presence de Scartella cristata dans 21 des 25 stations montre que cette espece, qui n’avait 
jamais ete repertoriee dans les regions nord mediterraneennes, est devenue un element bien stable des 
communautes coheres du nord de ITtalie. Cette presence indique que d’importantes modifications ont lieu 
rapidement dans les communautes coheres de poissons, probablement en relation avec T augmentation de 
la temperature de la Mediterranee. 

Key words. - Blenniidae - Scartella cristata - MED - Tyrrhenian Sea - Ligurian Sea - Visual census - 
Community structure. 


Combtooth blennies (Blenniidae) are well represented in the Mediterranean: 19 spe¬ 
cies are documented, mostly in the littoral zone along rocky shores (Zander, 1972a). Here, 
blenniids are the richest family in species and they are the most abundant benthic 
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Fig. 1. - Study area and location of Tyrrhenian sampling sites. 

fishes. Because they lack economic value (they are usually not even caught by anglers), they 
are not directly affected by human activity and, in consequence, they are well suited for diver¬ 
sity studies. 

Combtooth blennies use holes and crevices as shelters, mostly on steep rock walls. 
Apart from Tripterygiidae (similar to blennies in feeding, habitat requirements and size) and 
Scorpaenidae (much larger predators), practically no other benthic fish occupies this littoral 
habitat (Gobiidae generally prefer sandy bottoms, see Zander, 1996). Blennies therefore con¬ 
stitute a community in the wider sense of the term or an “assemblage”, if one prefers to use 
the term community for the biotic component of a whole ecosystem (Giller, 1984). 

The occurrence of Blenniidae along the Italian coast has not been specifically dealt 
with in a publication. However, many systematic or ecological papers focus on Italian blenni- 
ids (e.g., Vinciguerra, 1879; Abel, 1961). Papaconstantinou (1974) has described the blenniids 
from some sites in the Ligurian Sea. 

In general, accounts of Blenniidae along the Italian coasts are rare and of a qualitative 
nature (Catalano, 1975; Balma and Delmastro, 1984). Few studies list the different blenniid 
species of specific sites. Segantin (1968) and Patzner (1985) give descriptions of the typical 
habitats of different species, but no census data are included, which would allow an analysis 
of the blenniid assemblage structure. 

Two blenniid species in particular were the subject of several papers: Scartella cris- 
tata and Parablennius pilicornis. De Leo et al. (1976) and Catalano et al. (1985) dis- 




Blenniidae community structure along Italian coasts 


361 



covered both species in Sicily, although they were previously thought only to occur in the 
southern Mediterranean Sea (apart from their presence in the Atlantic Ocean; see Zander, 
1972b). Their results fit well into the emerging picture of a much more northerly distribution 
of these two species than previously recorded (Motos and Ibanez, 1977; Denoix, 1984; Mer- 
cader-Bravo, 1988; Nieder, 1988). S. cristata was even found near Genova (Balma and Del- 
mastro, 1984). 

Our aims are to present data on the abundances and community structures of blenniids 
at different sites of the Ligurian and the Tyrrhenian Sea along the western coast of Italy, and 
to give evidence of the soundly established occurrence of S. cristata. 


MATERIAL AND METHODS 

Underwater inspections of sections along the coast of Tyrrhenian Sea were carried out 
in July 1989 (at Moneglia, Livorno, Castiglione, Porto S. Stefano, S. Marinella, Monte Cir- 
ceo, Sorrento, Marina di Camerota and Capo Vaticano), February 1990 (at Moneglia) and 
April 1990 (at Tellaro) (Fig. 1). 

Visual censuses of randomly selected sections of 1.50 m length and 1.50 m depth 
(where possible), equivalent to 2.25 m 2 , were carried out, a method similar to that described in 
Zander and Hartwig (1982). Measuring tape was used to determine the exact length of obser¬ 
vation sections. Blenniids on the surface of the substrate and those detec-table in holes and 
crevices were counted. In order to minimise errors because of indivi-duals entering or leaving 
the observed section, observation time was restricted to 10 minutes per section. 

Thus a total of 305.5 m of rocky shore length from the surface down to 1.50 m were 

studied. 

From July to October 1998, we surveyed the blenniid assemblages at 15 sampling 
sites located along the Ligurian coasts (Fig. 2). Along a 50 x 2.5 m randomly placed transect, 
blenniids were visually censused, within 0 - 1.5 m depth range, once per site. For each tran- 
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sect, all the observed individuals of S. cristata were counted and sized, whereas the other 
blenniid species were assigned to three abundance classes (1,2-9, > 9 individuals). A descrip¬ 
tion of the physical and biological features of the transect environment was made by estimat¬ 
ing the bottom topography, the substrate type, and the dominant sessile organisms (Table I). 
Moreover, a 4-point scale of verticality was used to categorise the general slope of the tran¬ 
sect (Harmelin-Vivien et al., 1995). 

Due to differences in sampling methodology, data collected in 1989-1990 (quantita¬ 
tive censuses) and 1998 (semi-quantitative censuses) were separately analysed. The blenniid 
assemblages studied in 1989-1990 were compared by means of Morisita's index of similarity 
(C x ), the most reliable test for this purpose (Krebs, 1999): 

22X :X 

^ ^_ 'J i k 

(a, + A 2 )n,Na- 

where 

C A = Morisita’s index of similarity between sample j and k; X, ( , X, t = number of indi¬ 
viduals of species i in sample j and sample k ; N ( = 2 X, ; = total number of indivi¬ 
duals in sample j\ N t = 2 X, t = total number of individuals in sample k. 

Ai = T [XyQtij - 1)] / N; (N,.- 1); 

^ = 2" [X tt (X it - 1)] / N ( (N t - 1). 

Moreover, abundance of blenniid species in the sampling stations (except the sample 
collected on February at Moneglia) were compared by means of a 2-factor analysis, supplied 
by Statistica 5.0 software packages. 

The patterns of similarity of the blenniid assemblages and the environmental features 
at the Ligurian sites studied in 1998 were evaluated by means of a cluster analysis, using the 
complete linkage clustering procedure supplied by SPSS software packages. 

Table I. - Bottom features and dominant sessile organisms in the Ligurian study sites. 


Sites 

Topography 

Substrate 

Slope 

Dominant sessil organisms 

Sestri Levante 

Reef 

Solid rock 

Medium 

Mussels; Photophilic algae 

Zoagli 

Reef 

Solid rock 

Medium 

Mussels; Photophilic algae 

Portofino 

Cliff 

Solid rock 

Steep 

Mussels; Photophilic algae 

Genova Nervi 

Reef 

Solid rock 

Medium 

Mussels; Photophilic algae 

Genova Voltri 

Reef 

Blocks 

Gentle 

Mussels; Barnacles; Serpulids 

Arenzano 

Artificial reef 

Blocks 

Gentle 

Mussels; Barnacles 

Varazze 

Reef 

Solid rock 

Medium 

Mussels; Photophilic algae 

Celle Ligure 

Reef 

Solid rock 

Medium 

Mussels; Photophilic algae 

Albisola 

Cliff 

Solid rock 

Medium 

Photophilic algae 

Savona 

Reef 

Blocks 

Medium 

Mussels 

Bergeggi 

Cliff 

Solid rock 

Steep 

Photophilic algae; Sponges 

Varigotti 

Cliff 

Solid rock 

Abrupt 

Photophilic algae; Sponges 

Finale Ligure 

Artificial reef 

Blocks 

Gentle 

Mussels; Barnacles 

Alassio 

Reef 

Solid rock 

Medium 

Photophilic algae; 

Cervo 

Reef 

Blocks 

_ 

Gentle 

Photophilic algae; Mussels 
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RESULTS 

At the Tyrrhenian sites a total of 1061 blennies belonging to nine species were ob¬ 
served (Tables II, III). Most species were present at every site, with the exception of 
Parablennius sanguinolentus , which usually occurs along shore sections with loose boulders 
on the bottom (Zander, 1972), often in shallow bays, a habitat poorly investigated in the pres¬ 
ent survey. Parablennius incognitus was the most abundant species, followed by Lipophrys 
canevae and L. trigloides. 


Table II. - Length of shore sections and abundance (number of individuals) of all blennies in the Tyr¬ 
rhenian study sites. 


Sites 



N. of S. cristata 
individuals 

% S. cristata 

of blennies 

Total 

/10 m 

/10 m 2 

Total 

/10 m 

Moneglia (February) 

59.0 

58 

9.8 

6.6 

0 

0.0 

0.0 

Moneglia (July) 

25.5 

79 

31.0 

20.7 

8 

3.1 

10.1 

Tellaro 

6.0 

60 

100.0 

66.7 

1 

1.7 

1.7 

Livorno 

25.0 

152 

60.8 

40.5 

11 

4.4 

7.2 

Castiglione 

15.5 

200 

129.0 

86.0 

7 

4.5 

3.5 

S. Stefano 

6.0 

61 

101.7 

67.8 

2 

3.3 

3.3 

S. Marinella 

9.0 

26 

28.9 

19.3 

5 

5.6 

19.2 

Monte Circeo 

37.5 

214 

57.1 

38.0 

34 

9.1 

15.9 

Sorrento 

18.0 

68 

37.8 

25.2 

13 

7.2 

19.1 

M. Camerota 

31.5 

106 

33.7 

22.4 

0 

0.0 

0.0 

Capo Vaticano 

72.5 

37 

5.1 

3.4 

7 

1.0 

18.9 

Total 

305.5 

1061 



88 




Table III. - Blenniid species abundance (as percentage of total number of Blenniids) at the Tyrrhenian 
study sites. Mont: Moneglia (February); Mon2: Moneglia (July); Tel: Tellaro; Liv: Livorno; Cas: Cas- 
tiglione; Ste: S. Stefano; Mar: S. Marinella; Cir: Monte Circeo; Sor: Sorrento; Cam: M. Camerota; Vat: 
Capo Vaticano. 


Species 


Monl 

Mon2 

Tel 

Liv 

Cas 

Ste 

Mar 

m 


Cam 

Vat 

Total 

Aidablennius sphynx 

22.4 

5.1 

1.7 

9.9 

2.5 

8.2 

15.4 

1.9 

1.5 

15.1 

2.7 

69 

Coryphoblennius galerita 

0.0 

8.9 

3.3 

7.2 

12.5 

0.0 

3.8 

10.7 

1.5 

21.7 

27.0 

103 

Lipophrys canevai 

5.2 

12.7 

21.7 

19.1 

16.0 

19.7 

23.1 

14.0 

27.9 

18.9 

2.7 

175 

Lipophrys trigloides 

5.2 

10.1 

6.7 

17.8 

17.0 

9.8 

3.8 

22.4 

4.4 

17.0 

32.4 

164 

Parablennius gattorugine 

5.2 

6.3 

1.7 

0.0 

6.5 

3.3 

3.8 

9.8 

5.9 

2.8 

8.1 

56 

Parablennius incognitus 

62.1 

40.5 

58.3 

30.3 

24.0 

37.7 

26.9 

22.4 

23.5 

11.3 

5.4 

305 

Parablennius sanguinolentus 

0.0 


0.0 

2.6 

0.0 

0.0 

0.0 

2.8 

1.5 

1.9 

0.0 

13 

Parablennius zvonimiri 


6.3 


5.9 

18.0 

18.0 

3.8 

0.0 

14.7 

11.3 

2.7 

88 

Scartella cristata 



1.7 

7.2 

3.5 

3.3 

19.2 

15.9 

19.1 

0.0 

18.9 

88 

Total number of blenniids 




152 

200 

61 

26 

214 

m 


m 




















364 


Nieder et al . 



- 0.2 0.2 0.6 10 


Factor 1 

Fig. 3. - Two factor analysis for the benthic fish assemblages (10 sites as variables, abundances of blenny 
and Tripterygion individuals used for the data matrix; Eigenvalues: 5.92 (Factor 1) and 1.83 (Factor 2). 
Together both factors account for 77% of the variance. 

Total abundance of blenniids was highest at Castiglione, Porto S. Stefano and Tellaro, 
with 129, 102 and 100 individuals per 10 m shoreline, respectively (Table II). At the other 
sites abundances were much lower, with a minimum at Capo Vaticano, where only 37 blenni¬ 
ids were found on 72.5 m of shoreline. 

Although blenniid assemblages seemed highly variable at first sight (Table III), 
Morisita’s index of similarity (Table IV) and a 2-factor-analysis (Fig. 3) showed a clear struc¬ 
ture: neighbouring sites were more similar to each other than to distant ones. The two south¬ 
ernmost sites, Marina di Camerota and Capo Vaticano, were remarkably isolated from the 
other sites. The latitudinal gradient most likely accounts for factor 1 in the 2-factor analysis, 
visible as an arrangement of the southernmost sites on the left and the northern sites on the 
right. This factor accounts for approximately 59% of the variability 

Table IV. - Morisita's similarity indices of blenny assemblages at the Tyrrhenian study sites. See abbre¬ 
viations of sites name in table III. 
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Zoagli 

Portofino 

Genova Nervi 

Celle Ligure 

Sestri Levante 

Varazze 

Alassio 

Albisola 

Bergeggi 

Varigotti 

Genova Voltri 

Arenzano 

Finale Ligure 

Savona 

Cervo 



b 

Arenzano 
Finale Ligure 
Genova Voltri 
Cervo 
Varazze 
Celle Ligure 
Sestri levante 
Zoagli 

Genova Nervi 
Portofino 
Bergeggi 
Varigotti 
Albisola 
Alassio 
Savona 

Fig. 4. - Cluster analysis of the Ligurian study sites on the basis of blenny assemblage (a) and of abiotic 
parameters (b). Diagrams result from complete linkage clustering, using Minkowski distance to measu-re 
similarity. 

of the benthic fish assemblages. Interestingly, this corresponds to the increase of similarity 
indices from southern to northern sites, shown in table IV. We have yet no indication as to 
what accounts for factor 2. 

In all, 12 blenny species were censused at the Ligurian study sites (Table V). Cluster 
analysis applied on blenny assemblages grouped the Ligurian samples into three clusters 
(Fig. 4a). The pattern of similarity among the Ligurian sites concerning their environmental 
features was quite comparable (Fig. 4b). Blenny assemblages of neighbouring sites characteri¬ 
sed by common abiotic features generally showed an high similarity (see clusters with Sestri 
Levante and Albisola, Fig. 4a). Some sampling sites very far from each other grouped in the 
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same cluster as well (namely Arenzano and Finale Ligure, Fig. 4a), probably owing to their 
similar environmental characteristics (Fig. 4b). 

S. cristata was sighted at 12 out of 15 Ligurian sites. Its abundances showed an high 
variability, ranging from just one (Savona) to 36 (Portofino) individuals per transect 
(Table V). 

South of Liguria, S. cristata was found at 7 out of 8 sites. It was significantly more 
abundant at the southern sites (Table II). Whereas north of S. Marinella relative frequencies 
(% of all individuals) of this species never exceeded 10.1%, the four sites in southern Italy 
(with the striking exception of Marina di Camerota) all had more than 15% S. cristata in all 
individuals (t-value: 2.31949, p < 0.05). 


DISCUSSION 

The high abundance of blennies along the Tyrrhenian coast seems surprising at first, 
but there are similar data for the Adriatic: near Rovinj the total abundance of blenniids was 40 
individuals/10 m 2 (Illich and Kotrschal, 1990). This figure roughly corres-ponds to most sites 
we sampled (Table II). 

As in Rovinj, P. incognitas dominated the blenniid assemblages of our sampling sites. 
The main differences to Rovinj were the high abundance of P. tentacularis and the lack of S. 
cristata at Rovinj. 

In contrast, Spyker (1995) reported a low average number of blenniids along a 30 m 
transect on the coast of Corsica (less than 2 individuals per transect). This is a eighth of the 
lowest abundance of this study (Capo Vaticano, 0.5 individuals per m coastline), but probably 
a rapid censusing technique accounts for the striking differences. 

The abundances found by Macpherson (1994) on the coast of northeastern Spain are 
similar to our results (e.g., at Blanes 5.14 individuals/m 2 ; seven blenniid species). 

Table V. - Blenniid species abundance (as total number of individuals per 50 x 2.5 m transect) at the 
Ligurian study sites. Sle: Sestri Levante; Zoa: Zoagli; Por: Portofino; Gne: Genova Nervi; Gvo: Genova 
Voltri; Are: Arenzano; Vaz: Varazze; Cli: Celle Ligure; Alb: Albisola; Sav: Savona; Ber: Bergeggi; Var: 
Varigotti; Fli: Finale Ligure; Ala: Alassio; Cer: Cervo. 


Species 

Sites 

Sle 

Zoa 

Por 

Gne 

Gvo 

Ar 

Vaz 

Cli 

Alb 

Sav 

Ber 

Var 

Fli 

Ala 

Cer 

Aidablennius sphinx 

2-9 

2-9 

> 9 

>9 

>9 

2-9 

2-9 

2-9 

2-9 

>9 

2-9 

>9 

>9 

2-9 

>9 

Coryphoblennius galerita 

2-9 

2-9 

2-9 

2-9 

1 

1 

2-9 

1 

>9 

1 

2-9 

>9 

1 

2-9 

0 

Lipophrys canevai 

2-9 

>9 

>9 

>9 

1 

0 

2-9 

>9 

2-9 

0 

>9 

>9 

1 

1 

2-9 

Lipophrys dalmatinus 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

Lipophrys nigriceps 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

Lipophrys trigloides 

2-9 

>9 

>9 

2-9 

2-9 

1 

2-9 

>9 

>9 

>9 

>9 

1 

2-9 

>9 

>9 

Parablennius gattorugine 

1 

1 

2-9 

2-9 

2-9 

1 

1 

2-9 

2-9 

2-9 

2-9 

1 

0 

2-9 

1 

Parablennius incognitus 

>9 

>9 

>9 

2-9 

2-9 

2-9 

>9 

>9 

>9 

>9 

> 9 

2-9 

>9 

>9 

1 

Parablennius rouxi 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2-9 

1 

0 

0 

0 

Parablennius sanguinolentus 

1 

0 

0 

0 

>9 

>9 

0 

0 

0 

2-9 

0 

1 

2-9 

1 

2-9 

Parablennius zvonimiri 

1 

2-9 

2-9 

1 

0 

0 

1 

0 

2-9 

1 

2-9 

2-9 

0 

1 

1 

Scartella cristata 

2 

12 

36 

11 

20 

4 

15 

20 

0 

1 

0 

0 

10 

23 

13 
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The differences in abundance of small benthic fishes at different sites have been at¬ 
tributed to presence or absence of large predators (Macpherson, 1994) because of different 
conservation status of the respective areas. Our results show striking differences for unpro¬ 
tected areas. Therefore it is likely that other factors contribute considerably to the differences 
in abundance, in particular settlement success and recruitment levels. The type of substrate 
cover is decisive for blenniid settlement (Macpherson, 1999). Production of small fishes is 
correlated to the production of epifauna (Edgar, 1995), which does not develop on little struc¬ 
tured rock surfaces with scarce algal cover. Together with a lack of suitable holes and clefts, 
these conditions probably prevent the establishment of an abundant community of benthic 
fishes. 

Concerning species composition and relative abundances, our results allow some ten¬ 
tative conclusions about the mechanisms that shape blenniid assemblages: 

1. The regular occurrence of all species at all of the investigated sites (with a few ex¬ 
ceptions) and the relatively high similarity between sites in general indicate that the compo¬ 
sition of blenniid assemblages on the Italian coast is a result of deterministic processes. This 
view is supported by the apparent stability of these assemblages, which was found for Adri¬ 
atic (Illicit and Kotrschal, 1990) and Caribbean blenniids (Greenfield and Johnson, 1990). 
Possibly, this is a general characteristic of rocky fish assemblages (Grossman, 1982). 

2. The differences in assemblage composition among the Ligurian sites and along a 
north-south gradient down to the coast of Calabria and the marked similarity often observed 
between neighbouring sites with similar substrate properties are striking. They indicate that 
once the rocky substrate, as a major feature of typical blenniid habitats are given, microhabitat 
differences (e.g., type of rock, slope, sessile organisms) affect the abundance of blenniids as a 
whole and the relative importance of single species. 

3. Large-scale changes suggest the importance of geographical differences, most 
likely water temperatures. Both the frequent occurrence and the high abundance of S. cristata 
even in Liguria support this view. This species was not present at Diano Marina in 1975 and 
Santa Margherita Ligure in 1979 (R. Fricke, pers. comm.). It is possible that a gradual warm¬ 
ing of water temperatures (Bethoux et al., 1998; Krahmann and Schott, 1998) is responsible 
for the remarkable recent expansion of the range of this and other marine species (Francour, 
1994; Astraldi, 1995). A similar process of changes in the composition of coastal fish faunas 
has occurred in California (Barry et al., 1995; Holbrook et al., 1997). One cannot exclude, 
however, that S. cristata is at present in the process of general expansion of its distribution in 
the Mediterranean Sea. 

The present data are not yet sufficient to exhaustively prove the above stated conclu¬ 
sions. Unfortunately, the general lack of quantitative data for the past does not allow to recon¬ 
struct the faunal changes in the littoral fish communities of Italy. Future studies could at least 
corroborate our assumptions on the basic mechanism that determine the blenniid assemblage 
composition on Italian rocky shores. 
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